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The Result

¢ tens of
thousands of
seabirds die at
Sea every year
due to
Indiscriminate
elling frem
SHIPS




The Resource

The Canadian Continental Shelf i1s the
Crossroads of the North Atlantic for

pboth the shipping Industry and
Seabird populations

some 30 million seabirds from the Eastern
Arctic, Labrador, Greenland &
Newiloundland winter [nl these waters: ofi
the seutheast coast ol Newioundiand
every. year
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Winter Shipping Routes

Ships/day

Summer Shipping Routes




The Risk

| LAnhual Seabifd Qiling Risk Zones

g2 MViodelling by ERyvironm Canada
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Prevention Oilled Wildlife
Committee Recommendation

¢ Recommenadation # 7 — “Satellite iImaging e explored
I anl efifelt tor help prevent ship-seurce and chrenic ol
polittion and that fuither studies ol estanlished and
EMErging tlEChNGIogIeS e UnCeriaken toSecure the
HOREIIT G IEChNBIEAY. 16 GUIF ERVIGAMENT IR GIUER 1O
enhance sunvenlance fiights:”
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BOAS - Marine Olil Pollution

Vision
(Where we want to end up)

Oilf Pollution 1n Canadian waters does not
kKillbwildlife or create ecological damage.

Mission off Envirenment Canada

1@ create suifficient complianece with
Canadars Iaws termipimize ol pelivtien
and ImpPAacES eRmanne pirds and the
ECoIegY, o WhlchI they depend.




Project Collaborators

¢ Canadian Coast Guard

¢ lransport Canada

¢ Department of National Defense
¢ RadarSat International

» Canadian Space AGEnecy.

¢ Envirenment: Canada

¢ Ofifshore Petreletim Beards
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Project Charter

¢ The Blue Print

— outlines how: all work tegether

— described operationall procedures wWithin
departments

— MElding| PrOCESS
—Really/ ne Rew:Woerk fier anyene
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Objectives

eIncreasing or improving the surveillance of the waters off
the East Coast through the use of different resources

*Defining the problem in terms of area extent and
frequency of dumping

eDetermining if RADARSAT can be linked with the CCG’s
NASP to make the scheduling of the Canadian Coast Guard
pollution surveillance flights more effective by providing
vector information to sight illegal discharge incidents,
ultimately enhancing surveillance efforts
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Objectives

*Ground truthing the effectiveness of satellite surveillance
In the detection of illegal pollution from transiting vessels

*Providing a surveillance model for other Canadian waters

|ntegrating resources and approaches of mandated
agencies to address environmental degradation

*Providing an additional deterrent to illegal discharges of oll
at sea
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Area of Interest (AOI)
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RADARSAT SAR Beam Modes

Extended Low

ScanSAR Extended High
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COFPF Canadian [ata Processing Facility

hibd 1 Misgion Management Office

MFIRS  Marine Pollution Incident - Reporting System
ROLC Regional Operations Center

hAT G hulti-Agency Task Group

thd D looks for conflicts with
other arder desks

ROC acknowledge reception

Generate acquisition plan
of message

zather initial spill info from
3=

Remowve conflict with

. . Submit acquisition plan
commercial client

Submission of Acquisition
plan to MWbd0

Salve conflict Generate production arder Cristribute report to agencies

Contact Emergeny
Response (ER) Duty Officer

Compute 12 § 24 hour

weathar forscasts Reception of the image

ER contacts RSl to obtain
detailed info

Send weather forecast daily
to RSI-COFPF

Frocessing of the image

Ground verification

Oil service analysis

hip identified a
source

Send e-mail ta [ISTOF group

AT G activated for
investigation

Communicate with ROC

Enforcement by TC, EC,
CC&

Update web-page Generation of MFPIRS




RSI Oil Spill Detection Product Delivery ' Client

Analysis

0

Or downlink to
Prince Albert b e _ _

Direct downlink to >

Canadian Data @ validation
Processing Facility
(CDPF)

]
)
N\

Action
Reports

» Data processed at
- CDPF
| |

e Preduct = MrSID Compression

tor In retation = OQOil Slick Report

RSI Web Server

» As soon as the oil spill vectors are ready, RSI uploads the data to the client’s server.
» This reduces the elapsed time between data acquisition and delivery of products to the client.
* Normally done during off-peak hours, thus taking advantage of low Internet traffic

» Currently the fastest option for information delivery



Synchronization reguired

¢ Government departments work plans and
EMmEergency. response

¢ Image Acquisition Plan with aircraift
avallaniy,

¢ Alrcraiit avaiapility, with faverakle weather
¢ AP net available te everyoay.

¢ Eollow~uprcommunication Withr everyene: (
emantlists; fiellow-up: calls = ete. etc.)

¥ Iererare pPelteEs::
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Anomaly Categories

Category # Description *

Category 1A Potential oil present with ship attached
Category 1B Potential oil present with ship in area
Category 2 Potential oil present without source
Category 3 Unsure image is oil **

*Recognize that anomaly category designation based on satellite image
Interpretation employing visual and computer techniques. Only with
verification by aircraft can the designation be confirmed.

*Anomaly present in area; only investigate if CCG assets in general vicinity

Jiechnplegy WorksheprSanr Ramen
Janrdi8/4l5, 2004




I-STOP Data Analysis Summary Table
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Statistics
Jul 1 to Dec 315t.2003

¢ Total Anomalies
1A (slick attached to target): 15

1B (slick with target in area): 33
2 (slick without source): 32
3 (possible oil): 46
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Ground-truthing results

¢ 15 of the anomalies were
Investigated.

¢ 4 were definitely oll

¢ 6 were believed to be weather/oll
flarng, feam areund rngs.

¢ 4" could net: fiindfanythingl (time
ISSUE)

¢ 1 was inconclusive...
¢ Alrcraft are needed........
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Oll disappeared?

Jlechnplegy WorksheprSan Ramws,
Jan 18y45 2004




Other uses of the Image data

¢ Wind Vector data for better
forecasting...

¢ larget detection report (eg. Illegal
fishing) Lat and LLong...Ship classification
Pessille ship 1D

& EUSsIion wWith

Highr Ereguency: Suriace \Wave: Racar:
Autematic llaentification System
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Detractors?

¢ Aircraft program folks semetimes
feel “threatened™.

¢ Inability te provide assets to verihy
pProduces comments such as “we are
making reds fier eur ewn BERINGS™

¢ Viere Rits® than we theught ...Se:.. -

¢ Some folks attack the
nterpretation=. ..
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Lots of Questions still

¢ How many oil spills dowe have in our area of
iespoensibility each year?

¢ IS there an eptimal “imaging plan™ 2
¢ [HeWw te deallwith the: “false pesItives:.

& W/
&
& I/

jatisitne spatialiand regienal distibuiien?
jererare iHet-Spots?

Jenlis therhighestincident rate (neRtia;

G2aN)?
¥ [HeWlageIsiiherguaniiiy anc e ensity?
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OCEANIDES

"Harmonised Monitoring, Reporting, And Assessment of
lllegal Marine Oil Discharges”

in terms of and

of oil spill recognition in comparison with aircraft
measurements,

e Definition of the of the data,

e Providing time and space
resolved
of
spills and surveillance
coverage,

e These - i . Oaspigs-geaohsnzpel'ght
could be used to identify N B 0025004
—— 0 50 - 0-04 g 0.057
e | [ 0.057 - 0.075

__J.wmv.vonviebahn.da
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Conclusion

¢ Our application Is for ship source oll
pollution.

¢ Using EO systems for this problem enables
more survelllance coverage andi more
efficient tasking off our aircraifit.

¢ Eurther integration of the needs; of others
and the fusien off data fifem ether systems
IS BEING planned.

¢ Alreralit are essenbial ter this) Precess

¢ [Lastly/ wWer der have: semeWoerk: e West
Coast ol Canada and oiiers: collanoeration
OpPeIUNILIES
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Questions?
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